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(54) OPTICAL SENSOR AND OPTICAL SENSOR UNIT USING THE SAME 
(11) 5-215602 (A) (43) 24.8.1993 (19) JP 

(21) Appl. No. 4-13031 (22) 28.1.1992 (33) JP (31) 91p.l29477 (32) 31.5.1991(1) 
(71) FUJI ELECTRIC CO LTD (72) YOSHIO TSURUTA(l) 
(51) Int. CI 5 . G01J1/44,G01J1/46,H04N1/028 

PURPOSE: To make it possible to sustain linear optoelectric conversion 
characteristics upto a low quantity of light region by converting photocurrent, 
delivered from an optoelectric converting means such as a photodiode, into 
a voltage by means of a differential amplifier and an integrating capacitor. 

CONSTITUTION: The optical sensor comprises a photodiode 1, an operational 
amplifier 2 having an inverted input receiving an output from the photodiode 
1 and a non-inverted input receiving a voltage reference Vref, an integrating 
capacitor 3 connected in parallel with the operational amplifier 2 and connecting 
the output from the photodiode 1 with the output from the operational amplifier 
2, a capacitor 4, and an output switch 5. In accordance with the quantity of 
light, the optoelectric converting means (photodiode 1) produces charges which 
are led to the input side of a differential amplifier circuit(circuit employing 
a CMOS) and then the charges are stored in the integrating capacitor 3 con- 
nected in parallel with the differential amplifier circuit. Consequently, a constant 
potential is kept at the input side of the differential amplifier circuit and the 
variation at the output side thereof is amplified and outputted therefrom. 
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(54) SPECTRAL REFLECTANCE MEASURING APPARATUS 
(11) 5-215603 (A) (43) 24.8.1993 (19) JP 

(21) Appl.^No. 4-45968 (22) 31.1.1992 
(71) SHIMA&ZU^ORP (72) TATSUMI SATO 
(51) Int. CI 5 . G01J3700?G£lJ3/50,G01N21/01,G01N21/25 

PURPOSE: To make it possibl^^o^measure reflectance with one apparatus 

any one of upper, lower or side insolation by making a reference board anc3^ 
a spectroscopic system rotatable around a ho^tzoQtal axis between a first measur- 
ing position where the reference board becomeslrocizontal on the upper side 
of the spectroscopic system and a second measuring posi&Ofuwnere the referj 
board comes on the underside of the spectroscopic system. 

CONSTITUTION: Monochromic light projected from a fixed^e^tro"n iris-deflected 
by 90° through a reflector 25 and focused throurfj^a^lelis 26 onto a reference 
surface 13. At a first measuring position, a^am^le 29 is placed on the reference 
surface 13 of a rotary section 12 withjthermeasuring surface directing downward. 
Consequently, the monochromjc^rrlcident light is projected accurately with zero 
incident angle (normal^to^fne measuring surface) onto the measuring surface 
of the sample 29,^-irignt reflected obliquely with an angle of 45° on the surface 
of the sample-isaetected through a detector 27 for measurement and the intensi- 
ty ^thereof is measured. Thus measured intensity is then compared with an 
intensity detected through a monitoring detector 24 at the fixed section 11, 
and the reflectance of the monochromic light is measured based on the ratio 
of the intensity. 



(54) SPECTROSCOPIC ANALYZER 
(11) 5-215604 (A) (43) 24.8.1993 (19) JP 

(21) Appl. No. 4-17628 (22) 3.2.1992 
(7irSWft4ADZU CORP (72) KOJI OKADA 
(51) Int. Cl*>^ftlJ3/04 



PURPOSE: To obtain highly acctmateanalysis results at all times by_atttt5matically 
correcting the amount of shift of pe"a4t^wave length whej^th^width of outlet 
slit of a spectrometer is varied. 

CONSTITUTION: The spectroscopic ana lyzer^cerfTpmes means 10 for setting 
the width of outlet slit So of a spectrorpeter 4, and mean>42 for drive control- 
ling the outlet slit So to have tbe^width being set by the srft^width setting 
means 10. The spectroscopic^analyzer further comprises a memory iB^eyiously 
storing the amount of>hmof wavelength peak corresponding to the slu^wla^th 
being set by the^sHfwidth setting means 10, and means 18 for reading oiTt 
a correspondjaifamount of shift from the memory L6 and correcting the peak 
wavelength u^t a spectral light detected through a detector 6 based on the am- 
ount of shift. 
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[0 0 4 1] @8COi5?-l'^yy5 1 -V— M^' 

[0 0 4 2] WJcoiSSf'fcv^fe. S&RBMi 2:RtHt 

twico^tfi #-t>-9— *^coaj7J*^3i^a3 0^ 
^ UTiy*- h 8 g ^TOn^ti, ^ tu:so*v >/cme*%b 



(7) 



1 5 6 0 2 
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^usisit i tjsoai: isTMmznzzti-jmim i tra 

filT'*5 0 *^g(Zfc^Tfi ^t>t-10. 1~1 
0. n<DWmm<Dm&mt$:^y7T®8&l l^GoS 

T, eS^*3 0OA*lll3 0affl«ffi€:«3^>i^-- 
10. 1 — 10. n KfcV ^T3"6** S ^E^^ tl/cffl{C 

Vo u t. 1 = Vr 

m-vof. lit »r>t-io. lmmoJry-t 
io. lo^ufciiabwtfiaaftTsnfefL-T?**. -t 

5Sg»3 0(DXJ]M3 0 aCDM&J±, Vout. 1 {CIS 
— -KM^*3 0^tBA«3 0btD||fif 
y-by hX-Yy^7A^>i:^oTV^c7)T% MO 

s 3 l $:ftl,Ty—xy7tuy8(DmmM&.vt htrag 

Vout. 1' = V 

OatVout. 1' KK^Sti*. tot, A*ff.!l3 
0 atf^ffili, 5*i (1 3) (14) #>ibW3<£5 

Vt r = Vt h + 

t r*wvt h"e**fc«){fi*«ffitto-e**. * 
fc. n$Kit i 2iw*jv^vt h+Av h®fi(- 

WiP^n-SOT*. ;OV-^7*a!7 8*^liAVl^ 

»*. ^ 1 * Sf v Mtffl**tti* £ txS «t o \z & o 

Vout. 2= Vr 
•eUT, B#gl|t ^-tr>+r— 10. 2<D& 

jimm* V -fe y h £ tv§ i: SI ( 1 4 ) i: Ifilfl&Kfeii^* 

Vo u t. 2' = V 
tot, mmt 1 3CJ3^TSSVt hdU-fe 
V b2nT^S45ii^fi<Dm7Jffl!l3 0 bcDe^^v t 

Vt r = Vt h + 
*Wt€>. d *UC J: »J V 7 is D 7 8 *^ \% A V 2 

[0048] ^ICiJv vm&ft-tr >iJ— 10. 1 ~ 

io. nizmsxvmT itimmtvxztiboimft 
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^5*^>UT^ibO§lfflTO X 2ij©iU^(C{±J^-r 

[0 0 4 3] znb<Dmft*uwi i kjM.-?-cmw-tz>» n# 
Mt l lcisv^c, ajTJ^-ry^. l^y-ts^i: 
I - «t U , ft-fc 10. l jWB8*3 . c £>n#gij t 
1 1 K fcv vt, 10. 1 CQfcbTJft&V o u 

/tf t. U£ (1 2) ^cfcUJiCR^jiU^&S,, 

[0 044] 

e f+Vo f . 1 -AV 1 •••(13) 

[0 0 4 5] ftC, mUt 1 2 fcisvvc, 1 
0. icoD-tr>y itfJri/£te&£. Jr^ 

i» -t 10. 1 (DtbTJ^ 

r e f+Vo f . 1 •••(14) 

AVI _h#"t"€>„ — ^r, aJ7Jffll3 0 b<Dfm.V t r 

7Jffl!]3 0 aCD^fi^lftW/SLT 
AV 1 • • • (1 5) 

[0046] mmt aiTa^-f^ 

^5. l*>**:7i:&D, tHTJ^-r^^S. 2^>i^c 

o. icd^7>t°2. uz&\,->-zytmzffo\}tz.mMb 

•y— 10. 2<OtfJ7jj&<Blin*tk A73ffl!l 3 0 

a & &criz&rfyefc V-b— l 0 . 2 OttlTJ^ffi V o u 
t. 2.\zWM-£tih. 
[0047] 

e f+Vo f . 2-AV2 • • • (16) 



ret+Vof. 2 



(17) 



A V 2 • • • (18) 

[0 0 4 9] 1-&fc>*>, Bfgijt 1 l*^BSKTimot 
1 1* (CfcV^T^-bV-b— 1 0. lW£b^-r^^5. 
l*Spfflf?J->J:«cU. B^ljt 1 3 n/c3feft*^ 

WL\z%gk-ztvi:^y-7Tm,\ ncea*tw5. u^j 

t 1 2, t 1 3, t 1 4*»5)T0WfffiiaOI^E!lt 1 
^i? 2' , t 1 3' . t 14' KISI^-C*., ^tl-TtUHfglJ t 
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12. t 1 3, t 1 4<,Zt3tfZWrfP*M0}&ZtlZo 
[0 0 5 0] d©,fc-5fc, ^JtD^SKfc^Tfi, *V 

1- * 3. t *«Rn6Tr**. C©<fc ? tc*«oy&fe >y— 
M^fcv *Ttt. *7-te y h^ffiflDf^S^-e^-tv M£3E* 

m^^Mu^jvt^m^iatix^^(DX\ saute 

[0 0 5 1] (£fflgft| 3 ] hioc, **aswe#«3K 

«tBt», nffl©7;*by-<;t— K l*^iSc63tb>t^— 
10. 1-10. nT'«£*VTV^ 0 ffii*(03frfe^- 

— 1 0 efc^Tt. 1 kWW:. 7* 

K 1 , i<D7* h^-r;*- H 1 ©ttiA**Xft«tb«^ 

if— 10. 1 - 1 0. n(D&D^ i/}£—tfl/XSggtl, 
TfflTrfSV— X7*D7 8»::«VvC, hi® 

SGfcRBStvcvsfcy-try hx-fv*- 7 
■1**6. 

[0 0 5 2] V— 7>7^D9 8CDttS^JWi ^CO^-bV 

tSfcif). ^>-y-10. 1 — 10. nfrb<D&tl 
£ £ot U fcti: U -fe y h ^-T y * 9 «t U <B*ffifc y -fe 

yhsti*. -coil, y— ^7jj-n'7 8»wWia*tfCv'> 
h ;W y 5=- 9 4MoT^dicDJi3i®JiE*Wi'S c fc=Gc 

y, tto-c, y- 

7.7*D7 8<Dtb^ffl!l©l)-ty hT.-i' y5=-9 

tmim-f s.vifT\ ft-t>y— m^m -f&^-u y 

-7.7*n78©y-hffi5:'J't7 hX-l' y^7 £;* 
TV>S 0 

[0 0 5 3] *U"C. U-fey h^y^7J3«t0 f 9*% 
Vfc«Co-CV>6IB|{i. ^-tVit- 1 0. 1-10. n© 
£b7J7.-fy? 1 5. 1-5. n&*7fcUTV>Sfc*, * 
ii|g4 1 H «fc h 8 GcD^fitti 0 V ^.X'iSrft 
S» ^©M*, 10. 1-10. n©** 
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7>7*2. 1-2. nf±. 1 — 5. n 

-10. 1-10. n*»f>©ffi#*ffif±0V— 2~3V 

-y— 1 0 £>&*<:*:&< fc, -tOJKWSIBja^RiaT** 

[0 0 5 4] 0131:, HKffil l ^Ufc3£fc * 

t , y-^7*a78 ©tftfJflKXtiaEfb V o C0Hfffait» 

— ^3>KiSV^f4. £3Ii£il4 lCD^f»fe 1 pF. 
7 >7'©& h 7 >f T^iM XfcSCtf rngfltCHIflt U 

S«kSfc. U-by h^-ry^Q^ViuScStt^ y— 
h*ffiVg**0V*t?«*»3itffc«)» y-^7^-n7 8 
©iil7J*ffi v o (D$£t> ±jfi y ^ — 7"^ & *b -f , * 
Ufev\ 

i» [0 0 5 5] -f-ClT-. ;fc^H$J(CfcV>Tf£. 

D7 8©tfJ**ffiVo©i:^_h**»J'fe31< u ^iiffirf^ 
ftRTIBi:-r*fcit)»^ y— Mtffi8G«©»J-fe'.y h^-f 

{cu-cv>s 0 — ^r, y— X7?i-n«7 8<otfiAfflW)y-lry 

^■D7 8tDttS7J^S8 0(cMWf^-1' > y5 : -4 0 

-f-LT. y-7.7^-D7 8<Dt±}^f'J i &y-t^ h-TS 

U-bf > ^ & o ^Hte, Mrr^-r y 5=- 

4 o i: u-cjeawaftft^iyTv^s. 

J» [0 0 5 6] 0 1 1 (c^-^gJfcWOir-r 5 

■y— 1 0 . 1-10. n OBW^fc «k tf*iT IsZfOtitf] 

2 l k, tb7J^.-r y ^ 5. l ^Tt-v-tS 4:, ^51^14 1 

»*. ^7>7"2. l<DtB7J«fi^^b<^'J. y-X 
7^07 8©y— h«ffiill/TlS*(**ffiVr e f **fcA 
V l^£^ffi</>fit*5^^ttS„ itti:WP#e. V—7>T7 
*D9 8©tlJ7Jfll»±y-ty h^>y^9*^>4;^tj U 

[0057] u*>u y 7 8otB*JHeaas 

Mii^Ji^ti^v \ }^{;BS^J t 2 2 fcfcu "»t» y -fe y 

y-7>7^D78 0 ©aiTJfJJ^ ^©P#©'7-"- 

So COBR B|2»caVt*»0!lli:JI«cy, y-7.7* 
oys^y-h^SGti. i-T-mgijt 2 

7>t*2. i©m*i:sa««n-cv^fflT*, iwaijt 2 2 

^ tZ*Jl^T»i. y— 7.7^-□'7 8^DA^)^fe^±^•^7>7 , 
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2. KDJJtJ^Jiafiill^lSlM&il^oTV^o tot, & 

m#&4 i is .toy- h®@8 G$:^m-s^^B#raii 

*tfi&<. y— *7*D7 8*>fe©tfi;&ttffi©fi:*>-t** 

[0 0 5 8] B$gUt 2 3{Cfc^T, tttflJVYv*- 

5. l, tsjitfX'fy*- 1 0***7 i:«eU» ^-trv-y— 
10. l©y-tey hT.-fy^-e. "l, ^-t>-y— 10. 
2©ttS7J;W y?5. 2t3&ZfVliyh^y3-9&7t 
>4:&S. Hot, ^ii^4 ltJj:tfy-^7*D7 8 
©y— h«ffi8GWi*^7>7*2. 2©iftflAV2** 
EMlH^nS, JfLT, y— *7*D7 8©m#<8l»*y-te 

G»w*^T>7'2. l£D|±J^)«fiiAV l^fj^TVT" 

2. 2oaj**ffiAV2*«fflKWia*ns. ttot, - 

JB0V^T**ofc«. ;fr^7>7"2. 2©&7Jffl:ffiAV 
2 ^A)^n&HtK09 1 ©SeBi: JtiRU *ffi©*fb* 

7>7°2. 2<o}g«Sajti/^<TAv\ 
[0 0 5 9] H#£"Jt 2 4i;feV^, Mff9*< 

*7fc&»j, aaw^-fy^i o*s*i/i: y- 
^y*nr7©tB^«c*^7>7°2. 2©atfjmftAV 
2CJfJlSbfcaU!3«BE*«ah'S. 3frfe>iJ— 1 

o. i»4. ^iBMUt', 'J-ty Wy^e. l 

**BSS!|t 2 5K*7i:&6©T\ 'Jt7^7U I? 

[0060] mi 21c. *^JBWt*Jttsy— ^.y*n 

*7 SCDy-UffiVgOgftt. y-X7;*P'7 8©£ii 

BOfcCSEftv o©Wffi8Eft©J»? fcS'S 

4 l©^Mft lpF, ^TVT^&h^^T.^IM 
XfejR/ttmgflreHWSU *D'J/*ft»S6M45 0 0 KH 

*t?sg*>&*i* , y -t v v x-f y 9 ***y t * o tdm 

tc, f5U-/^©Mffi£&oT^S*:(£>, tiJTjS&Vo© 

[oo6i] c©«t5jc, *3sbsw^*jv^-ci4. y— ^ 

7*n 7©atfj«SKjWf;*-r yflK»*i fcjc ± 'J. 
y-^7*Dy©yty hH#©B3i«?ftftB&itUCi,> 
s, Hot. y-*7*D7©y-h*flto*S4r>l*- 
©tftfjffcfcfcig 0 VI; V -tr y b £ ftS 3. i: **«c < , y- 
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A^WlifcJScS. HoT, V-7.7*n7©lHAi©'J-b 
y b*^T U &)fcfe KM/^U^fefrm&ftthTJ 
i-«IS£tt. -TT-c y— 7.7*D«7©y— hSffiK. 
j§^£ n/c^-tr >lf— ©rttfrtWKfcflEfcS-tfS - 4: **T* 
t*. c:©fc©, y-^7*D7©Uty h*^7UT 
frb&%X. >if — ©tflTJWfflO&^ill^ns^SKfiW 1 ©SS 
S&JfcRU y-7.7^D7*^«tti^i^oit.±^ 

fci^Tte, y— ^^n^fe©^^**. Srt>_t* s 

^-t>it-^gft*S-rs-^**T-#, #»©3tfe>it 

ft^HT * i Ififm £ «e S. 

[0 0 6 2] *«*J«ktJ^8SK0!Il^fc'v^Tfi. 7 
;* h^-r*— b'fc/a^TV^** pin7*h^V*— 
H * 6 V M47/^7 y*h^ *— K & t*©ffl^r © 

^ 7* h^-T*- Hftfflv^^«ft^-r^d i:*WT' 
$>?> a 

[0 0 6 3] 

[fBW©«r«l JUH±K9iUfc«):5fw % ^fflB©3tt>^ 

kwb» tSKWs*&^v vr. 7* h y-r *- F&t'om 

«Sft^S!*»?»©3te«W*«Baa!IUTm*TS :it 

#^i:UTv>S 0 HoT, MgMfc&^fc^Ttu jK9^ 
f±©fiS«$ *xfc 7 * h ^-r *- H «c ^©3effiaft*S* 

j» [ 0 0 6 4 ] 3 b ^^©fflft^bf S d i: {^i 

UT, 7* h^Tl— K©3fe3Sife£«Wlg»fcJB'' v C 

«BE^^UT£b7JbTVN5©T, fi^©7* b^-<* 
- h'lr^H-tS^-t ViJ— agK©«ffi^©ie»ftMWt' 

Sdi:*>'Brtgi:^S. HoT, *f6QJtr#S-b>-y— ^ 
^©{£f>o£©4»&v^§Ki-tSdi:aST£ 

[0 0 6 5] ^m©3fe-t>7— ifb(Dffltf]mL 

mwxxjj-zn&^v 77*1;^ ^t, dn*b©3^m 

tVt- ('ffil^nTVN-5*^7>'7°|ll*©*7-t>> h 

*ffi©i^» ! b»*-r*dfc**r*t*. 3.©^©, ^ft© 
^&v4B&^Jsv>Tt., 8M\«e>*-7-bv h«ffiJiJ:SJ8 
SCIife^t ft Re±i"5 d i: *iRjfigT'* »J , $ c. Kffili 
«©3tb>*-^iK«:*R-r*3.4:**T?t*. PllfifJ-. 

z<D&mm*wx-tzz.tiz£o, H^©^-b>-y— 
-^ft^-r *3tb § *. 3©fc©, 
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[0 0 6 6] s $>»::, y^y7rEia«:flWS1-*Hi*fflF 

B8W)jcM«fei»±-r*imf^-r v fesss-ts ^ t t- 

J: »J , tfiTJffl F E T©A*«0 'J -te y h £#B&i:i-£ 3. 
tfJTJffi F E TOiB*«WB^ft3l:oTaj*ffl F E T<D^r- 

u ifias&fNoiiriBSGSfcfe ^hkb 4 nm-r s ^ t & 

[0 0 6 7] ^WIfZ«63frt MOS 

[EI 2] 01 K^-f #-b Vi^-^IffllWfe^t^'f 5 

[04] Hi {c^-t^-b ®3tttaWStt«H6fb* 
[05] Hl»raVt3Kt>i^— l^lv^?.nTv^^7 

ns 6] m5^-t^7>y<D^wM&.^-r^y 

KIT**. S„ 

[0 7 ] *f60J<D|Uiig^ 2 tz-fiiS^-b >i^HRB<DliB» 
i|^«:a*1-|H!l8B|-T?*S. 
[08] H7»Ca^3frt>~9--«{B<Ottff«:a^*-r5 

[09] 01 {c^i-^-tr >i?--®3iettaftWtt4 SMBi" 

[010] *SfiW©S6«tfW3ti«*3ei:>^-«tllOia 

[01 1 ] 010 iz&rtffle iSBffllbflifea*"*"* 

[012] 010 StK^teW-S/^y 7 

[013] H»J 1 Cjacf ft-b yiJ-HKBK*H7S-*v 
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